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1. Executive Summary 

 

The following report provides a comprehensive overview of the evaluation services provided by the 

Vermont Energy Investment Corporation (VEIC) to the Delaware Municipal Electric Corporation 

(DEMEC) of the LED Streetlight Conversion Project installed in 2016. This project was initiated in 

2014 by DEMEC to help provide member communities with an opportunity to purchase LED street 

lighting fixtures at a group discounted price. In early 2015 DEMEC issued a public request for proposal 

(RFP) and conducted an evaluation of bidder submissions—ultimately selecting Rumsey Electric of 

Coshocton, PA to be the group lighting supplier. DEMEC did not require municipalities to purchase 

lights directly from Rumsey Electric, nor did they require any specific lighting fixtures or provide 

guidelines for the project. Rather any qualifying1  LED luminaire purchase was permissible to be 

installed by the participating municipality. 

 

Following the installation of fixtures across a total of five municipalities in 2016, this follow up 

evaluation provides a review and back-check of the installed equipment, project economics and overall 

energy savings achieved at the following five cities and towns in Delaware: Lewes, Newark, Seaford, 

Smyrna, and Dover. It also summarizes specific lessons learned related to the project process as well as 

opportunities for improvement should this project be considered for wider application. 

 

Per DEMEC’s request the following report provides numeric outputs and supporting narrative of the 

project’s impact and cost-effectiveness. While in-depth analysis and details regarding the specific 

calculations and methodologies used to support the results can be found in subsequent sections of this 

report, Table 1.1 provides a high level overview of the total impact delivered by the installation of LED 

streetlights through conversion projects at the five aforementioned locations: 

 

Total Project Impact  

Total Annual Energy Savings (kWh)2  1,093,329  

Total Lifetime Energy Savings (kWh)3 19,679,913 

Annual Avoided Energy Costs4 $75,013 

Operations & Maintenance (O&M) Savings5 $1,785,156 

Total Project Cost6 $818,418 

Total Project Lifetime Benefit7 $3,135,395 

                                                           
1 All LED street light fixtures used in this project were qualified products as listed by the DesignLights Consortium (DLC) 

http://staging.designlights.org/content/about. 
2 The total annual energy savings is calculated as the sum of claimable savings as a result of the lighting upgrades made in Lewes, Seaford, Smyrna, 

Dover, and Newark in 2016. 
3 The total lifetime savings is the total annual energy savings for the anticipated life of the new fixture--18 years. 
4 The annual avoided energy cost is the total annual kWh savings multiplied by the avoided costs for the residential sector as specified in the 3 February 

2017 memorandum from Optimal Energy to the EEAC and subsequently approved at the February Council meeting--which is $68.61 per MWh for 2016 
5 Lifetime O&M savings is calculated based on the knowledge that if not for this project, the municipalities would have continued their current practice of 

replacing lamps and ballasts and fixtures as they failed. Therefore, the O&M savings calculation uses a deemed per fixture per year amount of $41.  
6 The total project costs include the material cost of the fixtures and photo cells, the cost of in-house labor to install the fixtures, and the cost incurred by 

DEMEC ($13,500) for the engineering and consulting work completed by DEDC in support of this project. 
7 The total lifetime benefit is the avoided energy cost for the life of the project plus the lifetime O&M savings using current (2016) rates and costs. 

http://staging.designlights.org/content/about
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Total Resource Benefit (TRB)8 $1,237,032 

Net Present Value (NPV)9 $1,835,894 

Simple Payback (SPB) without O&M10 10.9 years 

Simple Payback (SPB) with O&M 4.7 years 

Benefit to Cost Ratio (BCR)11 3.8:1 

Table 1.1 Total Project Impact  

 

It is important to note that the total project cost illustrated in Table 1.1 above also includes the cost 

incurred by DEMEC ($13,500) for the engineering and consulting work completed by DEDC LLC in 

support of the LED Streetlight conversion project. For individual communities the total project cost 

would reflect a proportional share ($1,500) of this value.  

Finally, in addition to the above cost-effectiveness analysis, the evaluation of the project’s total societal 

impact/benefits—calculated as a Greenhouse Gas benefits—was determined to equal the avoidance of 

768 metric tons of CO2 emissions annually12 for the State of Delaware.  

 

Considerations for Future Project Application and Impact:  

The following report has been developed with the expectation that it will provide DEMEC a solid 

foundation for establishing a state-compliant savings record of the LED street-lighting conversion 

project. The evaluation methodology used in this report follows the International Performance 

Measurement and Verification Protocol (IPMVP®) which defines standard terms and suggests best 

practice for quantifying the results of energy efficiency investments and increase investment in energy 

and water efficiency, demand management and renewable energy projects. The Protocol has become the 

national measurement and verification standard in the United States and many other countries and, as 

one of the most widely recognized and independent verification set of standards, it has helped to increase 

certainty and reliability for project measurement and evaluation (M&V). Specifically, the measurement 

and evaluation protocol recommends that all savings claims be verified in an un-ambiguous way either 

through direct observation and measurement or through a thorough and rigorous review of the 

documents that clearly demonstrate that the described implementation of energy conservation measures 

(ECMs) has happened.  

 

For this project, the removal of existing fixtures or the installation of the new fixtures was not directly 

observed. Instead, the documentation provided by each municipality was used, followed by a site visit 

to confirm the veracity of the documentation and to spot-check installation and fixture counts.  In some 

cases, inconsistencies were found between the various documents provided, and in other cases, 

clarifying statements made during the site visits contradicted the documents provided. Where 

                                                           
8 The total resource benefit is the present value of electric, fuel, and water savings over the lifetime of the measures based on avoided costs. The 

calculation uses standard Excel PV functions and represent the lifetime energy cost savings of the project.  
9 Net Present Value (NPV) is the net of benefits minus costs; it includes not only TRB but also the measure cost and the value of Operation and 

Maintenance (O&M) savings. Discounting techniques for both NPV and O&M use standard Excel functions. 
10 Simple Payback (SPB) is the amount of time that must pass until the energy savings alone has paid for the cost of the project (SPB=implementation 

cost/annual avoided cost). 
11 The Benefit-Cost Ratio (BCR) is an indicator that attempts to summarize the overall value for money of the project. The ratio of the benefits of a 

project is expressed in monetary terms, relative to its costs. BCR takes into account the amount of monetary gain realized over the life of the project by 

performing a project versus the amount it costs to execute the project calculation. The higher the BCR the better the investment. 
12 Source: https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references. 

https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references
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ambiguities remained, conservative assumptions were made, or those parts of the project were omitted 

completely. While this report’s scope did not include a calculation of the associated impact that resulted 

from these inconsistencies, it is a defensible notion that this type of an approach—the use of the most 

conservative assumptions—likely resulted in a reduction of the total savings being claimed. 

 

Moving forward, in accordance with the IPMVP® since complete and accurate documentation of project 

details is key to supporting the M&V process, it is recommended that DEMEC provide its member 

communities with standardized project implementation forms to help facilitate document consistency in 

all future projects. Further, while this report looks to provide the most robust, defensible and locally 

relevant sources to support its calculations, it is arguable that by basing the realization of kWh savings 

claimed for this project on deemed operating hours and not actual known operating hours has resulted 

in a significant reduction in claimable kWh13. Specifically, while the current interpretation of the Mid 

Atlantic Technical Reference Manual (TRM)14 deemed savings inputs for exterior LED lighting hours 

of operation suggests using the deemed savings value in lieu of any site-specific data, it is generally 

acknowledged by other utility efficiency programs that the general dawn-to-dusk operation hours of 

street light LEDs controlled by photo cells is considerably greater than 3,338. Again, to ensure future 

savings claims for this project are accurately recorded, it is strongly recommended that municipalities 

be encouraged to monitor or meter site specific LED operating hours so that these actual (known) input 

values be used instead of deemed value as provided by the TRM.  

  

                                                           
13 The use of 3,338 operating hours per year for this project versus the >4,000<4,300 operating hours per year value specified by NYSERDA, PG&E, 
GMP and Efficiency VT ISO-NE results produce a significant reduction (approximately 24%) in claimable kWh savings. 
14 The Mid Atlantic TRM v.7 dated May 2017 used as the basis for energy savings calculations in this report states that “if annual operating hours are 

unknown, assume 3,338. Otherwise, use site specific annual operating hour information.” This is often interpreted to mean that site specific monitoring 
and/or metering is required to justify the use of a value other than 3,338 and that is how it is applied here. 
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2. Introduction and Purpose of the Study 
 

In 2014 the Delaware Municipal Electric Corporation (DEMEC) initiated a LED streetlight conversion 

project to provide its member communities with an opportunity to purchase LED street lighting fixtures 

at a group discounted price. Supported by DEDC LLC—a multi-disciplinary engineering and design 

firm located at 315 South Chapel St., Newark, DE—DEMEC issued a public request for proposal (RFP) 

in early 2015 aimed at identifying a lighting company to support this effort. 

 

The RFP documents provided lighting specification requirements alongside an inventory of existing 

luminaires from all nine DEMEC municipalities to indicate the potential size of purchases needed to 

support the LED conversion project. The recommended fixtures submitted for this project included the 

Phillips RoadFocus Luminaire and the Acuity Autobahn Luminaire15; and all of the LED fixtures 

subsequently installed as part of this project met the Design Lights Consortium (DLC) specification 

standards. 

 

Following a full review of all RFP responses, Rumsey Electric of Coshocton, PA, was selected as the 

winning bidder and subsequent fixture orders were placed beginning in the fall of 201516. Installations 

occurred in 2016, after which the Vermont Energy Investment Corporation (VEIC) was hired in 2017 

to perform an overall evaluation of the LED street lighting conversion project, including verification of 

installations, fixture performance, project economics and overall energy savings achieved. To 

successfully complete this effort, Tim Stearns of VEIC worked alongside Scott Lynch and Shannon 

Maner of DEMEC to inspect sites and verify that fixtures were installed, and that these fixtures matched 

the invoices and other supporting data to be used in the savings calculations.  

 

During each site visit, a brief interview was conducted with the local participants in the LED street 

lighting installations and overall project. The purpose of the interview was to confirm that the street 

lighting documents provided were accurate and installations had been completed, and to determine the 

best means to verify the fixture counts during the following field visits. In all cases, the local 

representative responsible for the installations was able to provide secondary information (handwritten 

notes or other) which corroborated, clarified, and confirmed purchase orders and other data previously 

supplied.   

 

In all municipalities (with the exception of Newark), Mr. Stearns accompanied the local representative 

responsible for the installations on a guided tour of the streets where fixtures had been installed. In 

Newark, Mr. Stearns was supplied with a copy of a worksheet which was generated in real-time by the 

actual installing service technicians that documented LED fixture locations using GPS technology and 

included the date of installation and fixture type. Mr. Stearns then spot-checked several streets in 

Newark to confirm fixture installations.  

 

Actual site inspections occurred on June 27th, 28th, and 29th, and the following report includes individual 

site visit notes and pictures, as well as supporting equipment invoices and data. The product 

specifications cut sheets that were used to determine input wattage, rated life, and to confirm warranty 

                                                           
15 DEDC LLC did not recommend the Leotek fixture (as submitted by Rumsey Electric Company) stating that the photo metrics did not meet all of the 

RFP requirements. 
16 The City of Dover had previously purchased 18-Holophane post top fixtures from Wesco Distribution and also installed 16-SAT-S cobra head fixtures. 

These fixtures while not listed under the RFP specifications were included in the subsequent project evaluation. 
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of each fixture used are also attached. Existing fixture wattage was assumed based on industry accepted 

deemed values since the fixtures had already been removed from service prior to this evaluation process. 

Additional specific project details, data and other supporting documentation used to support this 

evaluation was provided by Mr. Lynch and as requested, this effort was carried out in compliance with 

energy efficiency evaluation standards established by the State of Delaware. 

 

There were no significant challenges or roadblocks experience in performing this evaluation and the 

following section outlines the key analysis requested by DEMEC.  
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3. Analysis  
 

Evaluation of Fixture Selection, Installation and Performance: 
All of the street light fixtures used in this project were qualified products as listed by the DesignLights 

Consortium17  (DLC) and installed in 2016. The total number of installed products noted in the five 

municipalities reviewed are shown below in Table 3.1.  

 

Total Fixture Quantities Installed by Community 

CITY 

100 watt 
equivalent  

LED 

150 watt 
equivalent 

LED  

250 watt 
equivalent 

LED 

400 watt 
equivalent 

LED 

Lewes 25 75  -  - 

Newark  - 802 862 239 

Seaford  - 283  -  - 

Smyrna  -  -  - 133 

Dover  -  - 18 20 

Table 3.1 Installed Fixtures by Community 

 

The wattage of the existing fixtures and their corresponding replacement LED fixtures is shown in Table 

3.2 and includes new fixture costs (including the new photocell18). 

 

Fixture type Fixture Model # 
LED 

wattage  
HPS 

replacement  

HPS fixture 
wattage incl. 

ballast* 

100 watt 
equivalent-

Philips Lumec 
LED 

RFM-72w32LED4K-T-R3M-UNIV-DMG-R-CD-W 73 100 130 

fixture+photocell cost $234      

fixture+photocell+installation cost $309        

150 watt 
equivalent-

Philips Lumec 
LED 

RFM-108W32LED4K-t-R3M-UNIV-DMG-RCD 108 150 190 

fixture+photocell cost $248      

fixture+photocell+installation cost  $323        

400 watt 
equivalent-

RFL-241W112LED4k-T-R3M-UNIV-DMG 244 400 465 

fixture+photocell cost $471      

fixture+photocell+installation cost $546        

                                                           
17 The DesignLights Consortium™ (DLC) is a project of Northeast Energy Efficiency Partnerships (NEEP), a regional non-profit founded in 1996 whose 

mission is to serve the Northeast and Mid-Atlantic to accelerate energy efficiency in the building sector through public policy, program strategies and 
education. Over its 14 year history the DLC program has driven the lighting market towards innovation by providing information, education, tools and 

technical expertise for cutting edge technologies. Since 2010, the DLC has administered the Qualified Products List (QPL), a leading resource that 

distinguishes quality, high efficiency LED products for the commercial sector. Today, the QPL sets the bar for efficiency program incentives across the 
U.S. and Canada while informing manufacturer product development.  
18Photo cell (sometimes termed, photo control device) costs vary based on the fixture paring, quantity purchased, and make and model of the device; for 

this calculation, we used the approximate cost of the photo cells purchased by the City of Newark per invoice #S4749990.003 dated 11/04/15 from 
Rumsey Electric--$20 each. 
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Philips Lumec 
LED 

400 watt 
equivalent-

Philips Lumec 
LED 

RFL-215W96LED4k-T-R3M-UNIV-DMG 207 400 465 

fixture+photocell cost $436      

fixture+photocell+installation cost $511        

150 watt 
equivalent-
Leotech LED 

GCJ2-20G-MV-NW-2-GY-1A 74 150 190 

fixture+photocell cost $174      

fixture+photocell+installation cost  $249        

250 watt 
equivalent-
Leotech LED 

GCM2-40F-MV-NW-2-GY-1A 138 250 295 

fixture+photocell cost $235      

fixture+photocell+installation cost  $310        

400 watt 
equivalent-
Leotech LED 

GC1-80F-MV-NW-2-GY-700 180 400 465 

fixture+photocell cost $370      

fixture+photocell+installation cost  $445        

250 watt 
equivalent-
Holophane 

Postlite 

WCFL2070HO4KASBKL4SHAOPCS 95 250 295 

fixture+photocell cost $1,360      

fixture+photocell+installation cost $1,435        

400 watt 
equivalent-

Roadwaylighting 
SAT-S LED 

SAT-96M 200 400 465 

fixture+photocell cost $645      

fixture+photocell+installation cost  $720        

400 watt 
equivalent RAB 

FXLED Flood 

FXLED150SF 150 400 465 

fixture+photocell cost $495      

fixture+photocell+installation cost $570        

Table 3.2 LED Fixture Replacement Types 
* Existing HPS fixture wattage are deemed values based on the Northeast Energy Efficiency 

Partnerships report published in January 2015 http://www.neep.org/led-street-lighting-assessment-

and-strategies-northeast-and-mid-atlantic 

 

Based on the installations recorded in Table 3.1 and above LED fixture replacements details in Table 

3.2, the annual energy savings that will result from the lighting upgrade can be calculated for each 

community as illustrated in Table 3.3 with the supporting algorithm and specified assumptions outlined 

as follows. 

 

Annual Energy Savings (kWh) savings by new LED Fixture Type and City  

 
CITY 

100 watt 
equivalent  

LED 

150 watt 
equivalent 

LED  

250 watt 
equivalent 

LED 

400 watt 
equivalent 

LED 

Total kWh 
savings  

Lewes 4,757  20,529  -  -  25,285  

Newark - 149,916  451,745  227,368  829,029  

http://www.neep.org/led-street-lighting-assessment-and-strategies-northeast-and-mid-atlantic
http://www.neep.org/led-street-lighting-assessment-and-strategies-northeast-and-mid-atlantic


DEMEC Measurement and Verification Report Page 10 of 71 
 

Seaford -    110,525  -     -    110,525  

Smyrna       -          -    -  98,114  98,114  

Dover        -    -  12,017  18,359  30,376  

   Total kWh savings all cities 
           

1,093,329  

Table 3.3 Annual Energy Savings (kWh) by Community 

 

The kWh savings calculation is as follows: 

 

KWh savings = (Existing fixture wattage - new fixture wattage)/1,000 X annual operating 

hours X total number of fixtures, 

 

Where existing fixture wattage is the sum of lamp wattage and ballast wattage operating as a 

system in the field and, 

 

Where new fixture wattage is the actual LED fixture wattage as specified from manufacturer’s 

cut sheet data and, 

 

Where annual burn hours for photo cell controlled street lighting fixtures in the absence of 

other data is deemed to be 3,338 hours annually, unless actual site-specific operating hours 

are known19.   

 

The kWh savings assumptions are as follows:  

 

It is assumed that the efficient outdoor area lighting, when functioning properly, will never 

result in coincident peak demand (kW) savings since these fixtures operate exclusively at off-

peak hours i.e. at night.  

 

It is assumed that while these LED fixtures should function properly for the next 22 years 

based on the 100,000 hour rated life of the fixtures, excepting any un-foreseen mechanical or 

catastrophic failure. For the purposes of this report the calculations will use the Mid Atlantic 

TRM prescribed deemed measure life value of 18 years20. 

 

Based on this 18-year measure life assumption, the lifetime and annual savings (avoided 

costs) of the LED fixtures is calculated as the total annual kWh savings multiplied by the 

avoided costs for the residential sector as specified in the 3 February 2017 memorandum from 

Optimal Energy to the EM&V subcommittee of the Delaware Energy Efficiency Advisory 

Council (EEAC) and subsequently approved at the February 2018 Council meeting--which is 

$68.61 per MWh for 2016. 

                                                           
19 In lieu of available metered information the deemed annual operating hours from the Mid Atlantic TRM v.7.0 May 2017 is 3338 hrs. That being said, as 

noted, in other utility efficiency programs it is common to use a higher value, even when a known value is not available.  As such, it is recommended that 

all communities install metering of streetlights to ensure more a robust and accurate characterization of kWh savings moving forward.   
20 The average rated lifetime for applicable products on the Design Lights Consortium Qualified Products List – Updated 11/21/2012 

<http://www.designlights.org/solidstate.about.QualifiedProductsList_Publicv2.php> is approximately 70,000 hours. For the purposes of this 

characterization, it is assumed the typical equipment will operate for 60,000 hours. Assuming average annual operating hours of 3,338 (Efficiency 

Vermont Technical Reference Manual 2009-55, December 2008; based on 5 years of metering on 235 outdoor circuits in New Jersey), the estimated 
measure life is 18 years.   
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Taking into account these assumptions the following total annual and lifetime savings (in kWh and $) 

of this project are illustrated in Table 3.4 below. 

Energy Only - Annual and Lifetime Savings  in 2016 Dollars 

CITY Annual kWh savings  Avoided Energy Cost Only TRM lifetime kWh savings TRM lifetime $ savings 

Lewes 25,285   $1,735  455,136   $31,227  

Newark 829,029   $56,880  14,922,522   $1,023,834  

Seaford 110,525   $7,583  1,989,441   $136,496  

Smyrna 98,114   $6,732  1,766,049   $121,169  

Dover 30,376   $2,084  546,764   $37,514  

Total  1,093,329   $75,013  19,679,913   $1,350,239  

Table 3.4 Annual and Lifetime kWh and Dollar Savings  

 

Evaluation of Project Economics 

The cost-effectiveness of the LED street lighting conversion project can be readily provided by 

calculating the Simple Payback (SPB) terms and a Benefit to Cost Ratio (BCR) of the project. 

 

SPB terms for this project can be calculated by dividing the total project cost by the annual dollar savings 

from energy. The result is expressed in years. This is the amount of time it will take to recover the project 

cost with the energy savings. The SPB for this project at each city when only considering the fixture 

cost is shown in Table 3.5. This table also shows the BCR that is expressed as a ratio of the project’s 

monetary benefits to its monetary costs. A higher BCR indicates a better investment. For this calculation, 

the BCR represents the total value of the benefits21 divided by the total value of the costs over the 18-

year lifetime of the project.  

 

 
Table 3.5 Simple Payback and Benefit Cost Analysis by Community Using Fixture Cost Only 

 

 

                                                           
21 The total energy and O&M savings over the 18 years. The savings does not exclude the cost to replace fixtures in Dover in year 15.  

Muni

Lewes 25,285       1,735$      4,100$     5,835$            105,026$         24,450$      4.2                 4.3 : 1

Newark 829,029    56,880$    78,023$   134,903$       2,428,248$     430,548$    3.2                 5.6 : 1

Seaford 110,525    7,583$      11,603$   19,186$         345,350$         66,222$      3.5                 5.2 : 1

Smyrna 98,114       6,732$      5,453$     12,185$         219,323$         62,643$      5.1                 3.5 : 1

Dover 30,376       2,084$      1,558$     3,642$            65,558$           36,780$      10.1               1.7 : 1

Total 1,093,329 75,013$    100,737$ 175,750$       3,163,505$     620,643$    5.2                 5.1 : 1

Total Annual and Lifetime Savings with Simple Payback and Benefit Cost Ratio--Fixture Cost Only

Annual 

Savings 

(kwh)

Annual 

Avoided 

Energy ($)

Annual 

Avoided 

O&M ($)

Total Annual 

Savings ($)

Lifetime 

Savings ($)

SPB-

Fixtures 

Only (yrs)

BCR-

Fixtures 

Only

Fixture 

Only Cost 

($)
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If the cost to install these fixtures is also included in the calculation, the SPB term increases but the 

results still demonstrates a cost effective project since the useful life of the fixture (18 years) is well 

beyond the time it takes to recover the total installed cost. Table 3.6 illustrates the SPB and BCR terms 

for each community with installation costs included22, 23, 26. 

 

 
Table 3.6 Simple Payback and Benefit Cost Analysis by Community  

 

This project also results in operational and maintenance (O&M) savings that is a coincident result of the 

assumed longer life of the new LED fixtures vs. the existing HPS fixtures. For all of the municipalities 

save Newark, the common practice has been to replace the entire lighting fixture at reported failure24. 

Using the assumption that the most likely cause of fixture failure is the result of a burned-out HPS lamp, 

which has an average rated life of 24,000+ hours25 and knowing that the LED replacement fixture has a 

rated life of 100,000 hours, it can be reasonably asserted that O&M costs would be reduced by 

approximately 75% over the lifetime of the LED fixture. For purposes of quantifying the O&M savings 

over the project’s 18-year lifetime, this same assumption is applied given that the municipalities could 

have continued to replace their existing street lighting at fixture failure one-for-one using similar HPS 

technology.  

Following, by using the NEEP LED Street Lighting Assessment and Strategies for the Northeast and 

Mid-Atlantic2627 as the source for determining O&M savings, the O&M savings per fixture is calculated 

as $41/year, taking into consideration a cost-adjustment factor for Delaware of 82% compared with 

California (which is the location of the original source data that calls out an annual $50/fixture saving). 

By applying this average O&M cost of $41/year per fixture for Delaware the analysis also produced a 

total estimate of O&M savings over the 18-year life of the new fixtures. While there is no certainty when 

the existing fixture would have failed, this assumption allows for the avoided cost of future lamp and 

                                                           
22 Incremental costs assumptions used in this calculation ($41/fixture) are supported by the (May 10, 2017) NEEP incremental cost recommendation 

memo to the MidAtlantic TRM v7.0 regarding commercial LED lighting http://www.neep.org/mid-atlantic-technical-reference-manual-v7.. 
23 Total project costs include the proportional share if the $13,500 consulting cost incurred by DEMEC for this project and not the entire fee. 
24 For Newark, Mr. Stearns was told that at reported outage, service technicians would replace the lamp and photo cell on the fixture as the 1st response 

and then replace the ballast as a 2nd  response and only replace the entire fixture if response 1 and 2 failed to correct the outage. For all other 

municipalities, the service technicians would replace the entire fixture at reported outage. 
25 Rated lamp life is based on 50% survival http://www.americanelectriclighting.com/Library/Literature/PDFs/HPS%20Servicing%20Guide.pdf. 
26 The lifetime saving total does not exclude the cost to replace fixtures in Dover in year 15.  
27 http://www.neep.org/led-street-lighting-assessment-and-strategies-northeast-and-mid-atlantic. Incremental costs assumptions used in this calculation 

($41/fixture) are also supported by the (May 10, 2017) NEEP incremental cost recommendation memo to the MidAtlantic TRM v7.0 regarding 
commercial LED lighting http://www.neep.org/mid-atlantic-technical-reference-manual-v7. 

 

Muni

Lewes 25,285       1,735$      4,100$     5,835$            105,026$            33,450$      5.73        3.1 : 1

Newark 829,029    56,880$    78,023$   134,903$       2,428,248$        574,773$   4.26        4.2 : 1

Seaford 110,525    7,583$      11,603$   19,186$         345,350$            88,947$      4.64        3.8 : 1

Smyrna 98,114       6,732$      5,453$     12,185$         219,323$            74,118$      6.08        2.9 : 1

Dover 30,376       2,084$      1,558$     3,642$            65,558$              41,130$      11.29      1.6 : 1

Total 1,093,329 75,013$    100,737$ 175,750$       3,163,505$        812,418      4.62        3.8 : 1

Total 

Project 

Cost ($) SPB (yrs)

Total Annual and Lifetime Savings with Simple Payback and Benefit Cost Ratio

BCR

Annual 

Savings 

(kwh)

Annual 

Avoided 

Energy ($)

Annual 

Avoided 

O&M ($)

Total Annual 

Savings ($)

Lifetime 

Savings ($)

http://www.neep.org/mid-atlantic-technical-reference-manual-v7
http://www.americanelectriclighting.com/Library/Literature/PDFs/HPS%20Servicing%20Guide.pdf
http://www.neep.org/led-street-lighting-assessment-and-strategies-northeast-and-mid-atlantic
http://www.neep.org/mid-atlantic-technical-reference-manual-v7
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ballast replacements (O&M costs) to be spread more accurately through the 18 year project period. 

Taking into account these O&M savings, the total project financial impacts are calculated and show in 

Table 3.7. These calculations also include the following assumption that some of the LED fixtures 

installed in Dover would need to be replaced in year 15 based on the 50,000 hour rated lifespan.28  

 

MEASURE IMPACTS 

Year 

Maintenance 
and Fixture 

Costs for 
Baseline 

Equipment 

Maintenance 
and Fixture 

Costs for 
Efficient 

Equipment 

Net 
Operation & 
Maintenance 

Savings 
(Costs) 

Annual 
Avoided Costs 

Net Annual Cash 
Flow  

Net Cumulative 
Cash Flow  

0          $(818,418)  $(818,418) 

1  $100,737     $100,737  $75,013   $175,750   $(642,668) 

2  $100,737     $100,737  $75,013  $175,750   $(466,918) 

3  $100,737    $100,737  $75,013  $175,750   $(291,168) 

4  $100,737    $100,737  $75,013  $175,750   $(115,418) 

5  $100,737    $100,737  $75,013  $175,750   $60,332  

6  $100,737    $100,737  $75,013  $175,750   $236,082  

7  $100,737    $100,737  $75,013  $175,750   $411,832  

8  $100,737   $100,737  $75,013  $175,750   $587,582  

9  $100,737   $100,737  $75,013  $175,750   $763,332  

10  $100,737   $100,737  $75,013  $175,750   $939,082  

11  $100,737   $100,737  $75,013  $175,750   $1,114,832  

12  $100,737   $100,737  $75,013  $175,750   $1,290,582  

13  $100,737  $100,737  $75,013  $175,750   $1,466,332  

14  $100,737   $100,737  $75,013  $175,750   $1,642,082  

15  $100,737  $28,110   $72,627  $75,013   $147,640   $1,789,722  

16  $100,737    $100,737  $75,013  $175,750   $1,965,472  

17  $100,737    $100,737  $75,013  $175,750   $2,141,222  

18  $100,737    $100,737   $75,013  $175,750   $2,316,972  

TOTAL $1,785,156   $1,350,234      

Table 3.7 Total Project Financial Cash Flow  

 

In addition to the above cost-effectiveness calculations the LED streetlight conversion project can also 

be expressed in terms of the project’s Return on Investment (ROI) and IRR (internal rate of return). 

Calculating these ratios that show the community’s ability to translate sales dollars into profits, can also 

illustrates the overall impact of the project in terms of generating returns (capital or resources) that could 

be re-invested or re-allocated elsewhere in the future. 

                                                           
28 While the Mid Atlantic TRM v.7.0 specifies 18 years for LED Outdoor Pole/Arm- or Wall-Mounted Area and Roadway Lighting, given the different 

fixture installations in Dover (post-top LED fixtures and Kirkwood BB court flood lights have a manufacturers rated life of only 50,000 hours) as 

compared to the other municipalities it was agreed that is not sufficient to assume one number for all LED street lighting applications and as such a 
separate value based on the manufacturer’s specifications be used in this instance.  
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As a simple gauge of a project’s viability the ROI can help illustrate the investment profitability. This 

can be calculated by essentially dividing the benefit “gain from investment less the cost” by the total 

cost of the investment29. Following this rudimentary approach, the project ROI can be calculated as 

outlined here: 

 

Return On Investment (ROI) calculation: 

 

(Gain from investment-cost of investment) 

Cost of investment 

 

Where:  Gain from investment refers to the total lifetime benefit of the investment  

Cost refers to the total cost of the project  

 

Using this approach the project ROI is 283%. For the individual communities the ROI is shown in 

Table 3.8 below:  

CITY 
Return on 

Investment (ROI) 

Lewes 229% 

Newark 324% 

Seaford 295% 

Smyrna 202% 

Dover 65% 

Table 3.8 Return on Investment by Community 

 

In general a higher ROI indicates a better investment. However, given an ROI calculation does not 

account for the amount of time over which an investment is taking place, it is also important to consider 

the IRR as this calculation accounts for the differences in the value of money over time and as such 

provides a more realistic representation of a community’s ability to measure the overall efficiency of a 

project in terms of generating returns based on its investment. In more specific details, the IRR on an 

investment illustrates the "annualized effective compounded return rate" or rate of return that sets the 

net present value of all cash flows (both positive and negative) from the investment equal to zero. Given 

this fact, and based on the assumed time and cash flow calculations of this project, the calculated internal 

rate of return for this project is 21%.  

 

Further project savings are also achieved when taking into consideration the avoided costs of energy 

production and delivery. The avoidable marginal cost to supply electric energy or fuel to a utility 

customer can also be reflected as the electric energy and fuel costs typically reflect by the utility’s service 

rate to its customers. Additional transmission and distribution (T&D) avoided costs are represented by 

the avoided infrastructure costs due to postponement and/or reductions in the size of new capital projects 

that have to be built, as a result of a reduced electric demand that needs to be delivered. The calculation 

                                                           
29 Note for a more accurate ROI it is important to use inputs that incorporate all costs over the investment time period. 
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of annual avoided energy costs as explained here were based on values from the Maryland Avoided 

Energy (MEA) Costs Study30 (inflated to 2016 dollars) that are used by the DPL in their Maryland 

service territory31. In addition to the reported MEA avoided costs values this calculation also includes a 

component for demand-reduction price effects (DRIPE); and the avoided cost of Renewable Energy 

Credits (RECs) and Solar Renewable Energy Credits (SRECs)32 that assuming a conservative $75 fixed 

price per SREC and $15 fixed price per REC. To simplify the electrical energy avoided cost into a single 

set of projections, the typical load shapes for residential and commercial and industrial (C&I) measures 

were also used. 

 

Based on these assumptions, Table 3.9 illustrates the Net Present Value (NPV) of the project by fixture 

type33. 
 

Street Lighting Project Totals by Measure 

Measure Location 

Annual 
Energy 
Savings 

(kWh/Yr) 

Measure 
Cost ($) 

Annual 
Avoided 

Cost ($/Yr) 

Annual 
O&M 

Savings ($) 

Total 
Resource 

Benefits ($) 

Net Present 
Value ($) 

Totals  1,093,329  $818,418 $75,013  $100,737  $1,237,032  $1,835,894 

 Lewes 100 watt 

equivalent LUMEC  4,757  $10,400  $326  $1,025  $5,382  $9,380  

 Lewes 150 watt 

equivalent LUMEC  20,529  $24,600  $1,408  $3,075  $23,227  $41,894  

 Seaford 150 watt 

equivalent LUMEC  110,525  $88,662  $7,583  $11,603  $125,052  $199,494 

 Smyrna 400 watt 

equivalent LUMEC  98,114  $73,283  $6,732  $5,453  $111,010  $114,122  

 Dover 250 watt 

equivalent post top  12,017  $25,920  $824 $738  $13,596  $(2,163) 

Dover 400 watt 

equivalent SAT-S  14,153  $11,600  $971  $656  $16,013  $13,573  

                                                           
30 Exeter Associates, 2014 
31 DPS’s service territory in Maryland and Delaware together compose a single zone as defined by PJM, the regional operator. 
32 RECs and SCRECs are defined by 26 Del. C. §§352(18) and (25). Specifically, in 26 Del. C. §354(a) the requirement to acquire RECs and SRECs is 

tied to total state electric sales, reductions in sales from efficiency programs reduce the need to acquire RECs/SRECs 
33Total resource benefits is the present value of electric, fuel, and water savings over the lifetime of the measures based on DEMEC avoided costs. Net 

Present Value is also a present value but is the net of benefits minus costs, so it includes not only TRB but also the measure cost and the value of operation 
and maintenance savings.   
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 Dover 400 watt 

equivalent  Kirkwood 

BB court  4,206  $2,300 $289  $164  $4,759  $4,755  

 Newark 150 watt 

equivalent LEOTEK  149,916  $203,235  $10,286  $32,882  $169,621  $429,720  

 Newark 250 watt 

equivalent LEOTEK  451,745  $270,688  $30,994  $35,342  $511,121  $737,867  

 Newark 400 watt 

equivalent LEOTEK  $227,368  $107,550  $15,600  $9,799  $257,252  $287,254  

Table 3.9 Total Resource Benefits by Measure  

 

These performance metrics can also be calculated in a similar fashion for the individual communities 

as illustrated in Table 3.10 below: 

 

Street Lighting Project Totals by Community 

Municipality 

Annual 

Energy 

Savings 

(kWh/yr.) 

Project 

Cost ($) 

Annual 

Avoided 

Energy Cost 

($) 

Annual 

O&M 

savings 

($) 

Total 

Resource 

Benefits ($) 

Net 

Present 

Value ($) 

Lewes 25,285  33,000  1,735  4,100  28,609  51,273  

Seaford 110,525  88,862  7,583  11,603  125,052  199,494  

Smyrna 98,114  73,283  6,732  5,453  111,010  114,122  

Dover 30,376  39,283  2,084  1,558*  34,368  16,165  

Newark 829,029  581,453  56,880  78,023  937,994  1,454,840  

totals 1,093,329  818,418  75,013  100,737  1,237,032  1,835,894  

Table 3.10 Total Resource Benefits by Community 
*The annual O&M savings for City of Dover does not include the allowance for the replacement of some fixtures in year 15. 

 

Evaluation of Additional Societal Benefits 

Additional benefits associated with the LED lighting project include greenhouse gas avoidance. A 

greenhouse gas (GHG) is any gas in the atmosphere that absorbs and emits radiation within the thermal 
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infrared range. This process is the fundamental cause of the greenhouse effect. The primary greenhouse 

gases in Earth's atmosphere are water vapor, carbon dioxide, methane, nitrous oxide, and ozone. Human 

activities since the beginning of the Industrial Revolution (taken as the year 1750) have produced a 40% 

increase in the atmospheric concentration of carbon dioxide, from 280 ppm in 1750 to 406 ppm in early 

2017.34 

 

The calculated annual CO2 emissions avoided as a result of this project are measured at 768 metric tons. 

This is calculated by converting the reductions of electrical reductions (kWh) into avoided units of CO2 

by using the EPA greenhouse gas equivalency calculator35.Similarly, the sum of the greenhouse gas 

emissions saved can also be reviewed as a Carbon Dioxide Equivalent (CO2e) of the following GHG 

emissions36:  

 162 passenger vehicles driven for one year or 1,841,507 miles driven, or 

 34 garbage trucks of waste or 244 tons recycled instead of landfilled.  

 

Or the CO2e from: 

 

 86,459 gallons of gasoline consumed, or 

 1,779 barrels of oil consumed, or  

 819,919 pounds of coal burned, or 

 113 homes' electricity use for one year. 

It can also be expressed as the equivalent to the carbon sequestered by: 

 727 acres of U.S. forests in one year. 

  

                                                           
34 Source: https://www.esrl.noaa.gov/gmd/ccgg/trends/global.html 
35 This value is calculated using the following Emission Factor 7.03 x 10-4 metric tons C02/kWh as found on the EPA greenhouse gas equivalencies 

website https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references 
36 The following equivalent units reported are calculated using the EPA greenhouse gas equivalencies calculator that supports the conversion of 

greenhouse gas emissions numbers into different types of units: https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-
references 

https://www.esrl.noaa.gov/gmd/ccgg/trends/global.html
https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references
https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references
https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references


DEMEC Measurement and Verification Report Page 18 of 71 
 

4. Site Visit Reports 

4.1 Lewes 

Lewes is an incorporated city on the Delaware Bay in eastern Sussex County, Delaware. According to 

the 2010 census, the population is 2,747.  

 

The site visit was conducted on June 27, 2017. Tim Stearns, Scott Lynch and Shannon Maner met 

with Lewes BPW General Manager, Darrin Gordon, and Electric Department supervisor Bob Barnes.  

 

Bob Barnes confirmed that he personally supervised the installation of the 100 fixtures, and that these 

amounted to the only remaining non-LED or induction lights on “beach side” of town (beach side 

refers to all streets between the canal and the beachfront).  

 

He also stated that the 100-watt equivalent fixtures were installed on “side-streets” and cul-de-sacs in 

this neighborhood (25 fixtures in total), while the 150-watt equivalent LEDs were installed along Bay 

Ave. and Cedar St. (75 fixtures in total). He also confirmed that the existing fixtures were 100-watt 

and 150-watt HPS respectively and were replaced one-for-one. 

 

It was also confirmed that existing maintenance/repair was conducted by replacing the entire cobra-

head HPS fixture with a new Cobra-head HPS fixture, and this was done in approximately 15 minutes 

with two employees and a bucket truck. 

 

Bob escorted Tim on a tour of this “neighborhood” which consisted of the following streets: 

 Savannah  

 Cedar St. 

 Iowa 

 Bay Ave. 

 N. Washington 

 Illinois 

 Ohio 

 Massachusetts 

 West Canal 

 East Canal 

 O St. 

 Oregon 

 Newark 

 Houston 

 Delmar 

 Indiana 

 

Tim made a physical count of the fixtures along Bay Ave. and Cedar St., and confirmed that 75 

fixtures were installed. Based on that physical count, it was concluded that all 100 fixtures have been 

installed. 
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Figure 4.1.1 Map of canal/beachfront area where LED fixtures were installed. 
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Figure 4.1.2 Fixture mounted along poles on Bay Ave. (typical) 

 

 

 

 
Figure 4.1.3 Fixture mounted along poles on Cedar Rd. (typical) 
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4.2 Seaford 

Seaford is a city located along the Nanticoke River in Sussex County, Delaware. According to the 

2010 Census, the population of the city is 6,928. 

 

The site visit was conducted on June 27, 2017. Tim Stearns, Scott Lynch and Shannon Maner met 

with The City of Seaford Electrical Engineer, Rick Garner, PE and Superintendent of Electric, Bill 

Bennett.  

 

Bill Bennet confirmed that he personally supervised the installation of the 408 fixtures and that these 

constituted the first two phases of a three-phase installation project that would convert the entire 

town to LED streetlights.  Bill confirmed that 34 400-watt equivalent LED streetlights were installed 

on Nylon St. and that all of the remaining LEDs were 150-watt equivalents installed as one-for-one 

replacement of existing HPS cobra heads. 37 

 

He also confirmed that existing maintenance and repair was conducted by replacing the entire cobra-

head HPS fixture with a new cobra-head HPS fixture and this was done in approxamitly15 minutes 

with two employees and a bucket truck. 

 

Bill provided the following worksheet which lists the streets where the streetlights were installed: 

                                                           
37 Some LED fixtures (including the 400-watt equivalent LED fixtures on Nylon St.) were installed in 2015, and are not included in this project count. 
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Phase 1 ordered installed date installed

North St  from Water to Eskridge Hwy 18 16 12/7/2015

Arch St from High St to Stein Hwy 13 13 12/9-12/10

Pine St from High St to Stein Hwy 14 14 12/10/2015

Bradford St from Del Ave to Stein 14 14 1/4/2016

Hall St from dead end to Stien Hwy 15 15 1/5/2016

Porter St from Harrington to Stein 14 14 1/4/2016

E King St from Cedar to Poplar 12 12 1/13/2016

Conwell ST from river to Spruce 10 10 12/31/2015

Cannon St from river to Poplar 9 9 12/11/2015

Locust St from De Ave to Sussex 17 17 1/13/2016

Market St from High to Virginia Ave 24 24 12/8-12/9

Nylon Blvd 34 34 11/20/2015

Pearl Alley 2 12/31/2015

New ST 2 4 1/4/2016

Church St 2 2 12/11/2015

Spares 3 1

201 200

Bold print is done

Tim Stearns:

We only counted 

fixtures confirmed to be 

installed in 2016 and 

excluded all others from 

this Project, including the 

1 spare



DEMEC Measurement and Verification Report Page 23 of 71 
 

 

Phase 2

Pearl St 7

Spruce St from Cedar to Pine 4

Chandler St from Eskridge to Third 9

Purnell St & Thomas St 3

Third St from Pine to the east end 12

Liberty St 4

Thompson Ct 3

Woolford St 4

Clarence St 6

Collins Ave 4

Lincoln St 2

Grant St , 3 are in Fred Douglas parking lot 5

Douglas St 3

Griffin St 1

Perkins St 4

Pond ST 2

Nutter Lane 3

Dutton Ave. 11

Locust from cedar to Pine 3

Poplar St from Cedar Ave to Middleford Rd 18

New St & Arcadia 6

fourth, fifith, sixth 10

Pennsylvania Ave from Nylon Blvd to Shipley St 4



DEMEC Measurement and Verification Report Page 24 of 71 
 

 
Table 4.2.1 Fixture Counts by Street 

 

Bill escorted Tim on a tour of the streets where LEDs were installed. Tim counted fixtures on Pearl 

St., Hall St., and Nylon St. to confirm the counts and locations. Based on that representative physical 

count, it was concluded that all 283 fixtures were installed in 2016.38  

                                                           
38 There have been additional LED streetlights installed in Seaford both before and since 2016—these were not counted as part of this project. 

Wahington Ave from school lane to hockey field 5

Linden St & State ST 3

School Lane 10

State St from Pine to Market 3

Washington St from Pine to Market 5

Dover St 5

Spruce St from De Ave to Golf Course 7

Poplar St from De Ave to Nylon Blvd 7

Holly St from Shipley to Nylon Blvd 3

Elm ST, S Phillips, S Willey, Alley 4

Juniper, Phillips & Alleys 10

Delaware Ave, Williams and Holly 18

208
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Figure 4.2.1 Map of south side of town where Phase 1&2 fixtures were installed 
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Figure 4.2.2 Fixtures installed on Hall St. (typical) 

 

 

 

 

 
Figure 4.2.3 Fixtures installed on Pearl St. (typical) 
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4.3 Smyrna 

Smyrna is a town in Kent and New Castle counties in Delaware. It is part of the Dover, Delaware 

Metropolitan Statistical Area. According to 2010 Census, the population of the town is 10,023. 

 

The site visit was conducted on June 28, 2017. Tim Stearns, Scott Lynch, and Shannon Maner met 

with The City of Smyrna Electric Department Operations Manager, Buck Smith and Director of 

Public Works & Electric Director, Bill Evans.  

 

Buck Smith provided Tim with a handwritten copy of his working list of streets where LED fixtures 

have been installed. The list contains street names of installations for both 2016 and 2017, and 

includes streets where no streetlights previously existed but now have LED streetlights. All of these 

LED fixtures were 400-watt HPS equivalents, although some of the streets previously have 175-watt 

HPS (See Figure 4.3.1 below).  

 

 

 
Figure 4.3.1 Fixture Counts by Street Location 

 

Buck clarified that they initially concentrated on replacing the 400-watt HPS lights in 2016, and that 

at least 149 fixtures were installed to replace 400-watt HPS on Carter Rd., Commerce St., North and 

South Main St.; and along Highway 13. Invoices submitted as part of this project indicate that 133 

fixtures were shipped to Smyrna in late 2015 and 2016. Based on these invoices, savings will only be 

claimed for 133 fixtures. 

 

Tim confirmed the quantity of installed fixtures on Carter Rd., Commerce Rd., and along North and 

South Main St.; and along Highway 13. 
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Figure 4.3.2 Map of the center of the Town of Smyrna 

 

 

 
Figure 4.3.3 LED fixtures on Carter St. 
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Figure 4.3.4 LED fixtures on S. Main St. 

 

 

 

 

 
Figure 4.3.5 LED fixtures along Hwy 13. 
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4.4 Dover 

Dover is the capital and second-largest city in Delaware. It is the principal city of the Dover, DE, 

Metropolitan Statistical Area. According to the 2010 Census, the city had a population of 36,047. 

 

The site visit was conducted on June 28, 2017. Tim Stearns, Scott Lynch, and Shannon Maner met 

with The City of Dover Electric Engineering Services and System Operations Superintendent, Paul 

Waddell, and Plant Operations Manager, Daniel Corrigan.  

 

Paul previously provided information on its streetlights to Scott via e-mail on May 25, 2017, and this 

e-mail was reviewed to clarify and confirm the information.  

 

Paul confirmed the following: 

 Existing HPS cobra head streetlights were replaced whenever an outage was reported. The cost 

of the HPS fixture (materials only) was $152.90. 

 Cost (materials only) for the new LED flood lights at the basketball courts was confirmed to 

be $495. 

 Existing fixtures at the basketball courts were 400-watt HPS flood lights 

 The 95-watt LED post top fixtures were replacing 18 of the existing 250-watt HPS 

 Replacement 200-watt LEDs (along RT. 13-Dupont Hwy) were replacing 400-watt HPS 

 

Paul stated that he confirmed the installation of all fixtures with site visits to all locations. He provided 

Tim with a guided tour to the locations where fixtures were installed. 
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Figure 4.4.1 Map of the center of the City of Dover 

 

 



DEMEC Measurement and Verification Report Page 32 of 71 
 

 
Figure 4.4.2 Post Top LED fixtures on S. New St. 

 

 

 
 

Figure 4.4.3 LED fixture in alley near S. New St. 
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Figure 4.4.4 LED fixture on street near S. New St. 

 

 
Figure 4.4.5 LED fixture along Rt. 13 
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Figure 4.4.6 Flood light LED fixture at Kirkwood basketball courts 
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4.5 Newark 

Newark is a city in New Castle County, Delaware. According to the 2010 Census, the population of 

the city is 31,454.  

 

The site visit was conducted on June 29, 2017. Tim Stearns, Scott Lynch, and Shannon Maner met 

with The City of Newark’s Director of Electric, Rick Vitelli, and Assistant Electric Utilities Director, 
Sam P. E. Sneeringer. Sam confirmed that repair and replacement of existing HPS cobra heads was 

conducted as follows: 

1. In response to first call of streetlight outage: replace lamp and Photo cell. Estimate material 

cost was $16 

2. In response to second call of streetlight outage: replace lamp and ballast 

3. In response to third call of streetlight outage: replace entire cobra head. Current material cost 

was $90-$140 

He stated that replacing the entire fixture was rarely done. 

 

Sam confirmed the repair or replace values he originally provided to Scott on May 23, 2017. The 

average time to repair/replace a fixture was 45 minutes for two employees, and the cost was calculated 

to be $60 for in-house labor. This did not include the cost of the truck or overhead. The 45 minutes 

included travel time to and from the fixture location. For consistency with the other municipalities, this 

travel time was not included in maintenance savings calculations. 

 

Sam confirmed that the intent of the project was to finalize the conversion of all of the city’s 

streetlights to LEDs. The city had some LED streetlights installed already, but it was not clear how 

many of these there were.  

 

Sam also stated in an e-mail on May 25, 2017 to Scott that there had only been 11 customer complaints 

from residents regarding the new lights being too bright. These were in neighborhoods where 100-

Watt lights were upgraded to 150-watt LED equivalents. The lights were replaced with 100-watt 

equivalents or a field side shield was installed.  

  

The city provided a link to a Google Earth LED Fixture Locations Map. kmz file, which showed where 

each LED fixture was located. The map was created with GPS tracking of all LED fixtures and was 

plotted in real time during the installation of these LED fixtures. A Screenshot of the map is shown below. 
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Figure 4.5.1 Map Locations of Installed LED Fixtures 

 

During the site visit, Anthony Hanna from the Newark Electric Department accessed the excel file that 

was created during this mapping process and shared it with Tim via e-mail. That worksheet lists a total 

of 1,977 LED fixtures installed. Using that worksheet, and listed by LED replacement, reveals the 

following: 

 

 802 LED fixtures were installed replacing 150-watt HPS fixtures 

 936 LED fixtures were installed replacing 250-watt HPS fixtures 

 239 LED fixtures were installed replacing 400-watt HPS fixtures 

 

Tim confirmed with Anthony via e-mail that this map and worksheet represents the LED fixtures that 

were installed in 2016. Anthony further clarified that 74 of the 250-watt equivalent LED fixtures were 

installed in 2015 or earlier. These 74 were not counted in the 2016 savings totals.  

 

Tim also confirmed with Anthony that the city did not specifically count the number of 100-watt HPS 

fixtures compared to the 150-watt HPS fixtures that were replaced with 150-watt equivalent LED 

fixtures. Anthony stated that “most” of the existing fixtures were 100-watt HPS, but there was no way 

to be certain how many of each fixture type was replaced with 150-watt LED equivalents. Due to this, 

a conservative savings calculation was made based on the assumption that all 150-watt LED 

equivalents replaced 100-watt HPS fixtures. 

 

 



DEMEC Measurement and Verification Report Page 37 of 71 
 

Newark provided an order acknowledgement for 1,450 fixtures and also an invoice for 506 more 

fixtures (the order acknowledgement and invoice were created using different customer numbers, 

which presumable indicates that these are not duplicate orders). It is presumed that other invoices 

exist, but these were not provided.   

 

Based on order acknowledgement and invoice documents, it was noted that the wattages of the new 

LED fixtures—as input into the GPS mapping software and imported into the excel worksheet—did 

not match the cut sheet data. The discrepancy is noted below: 

 862 138-watt LED fixtures replacing 250-watt HPS fixtures were listed as 137-watt in the 

worksheet, and 74 were listed as 143-watts  

 180-watt LED fixtures replacing 400-watt HPS were listed as 183-watt in worksheet. 

 
 

 
Figure 4.5.2 LED fixture at Library and Main St. 
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Figure 4.5.3 LED fixture on Veterans Lane 

 

 
Figure 4.5.4 LED fixtures along S. Main St. 
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Figure 4.5.5 LED fixtures along S. Main St. 

 

 
Figure 4.5.6 LED fixtures in Municipal building parking lot 
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5. Purchase Orders and Documentation of Installed Fixtures 

 

5.1 Lewes 
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5.2 Seaford 
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5.3 Smyrna 
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5.4 Dover 
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5.5 Newark 
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6. Energy Savings Calculation Tables  
The following is the calculation methodology used to calculate kWh savings. Methodology is 

prescribed per the MID-ATLANTIC TECHNICAL REFERENCE MANUAL VERSION 7.0/May 

2017. LED Outdoor Pole/Arm- or Wall-Mounted Area and Roadway Lighting 

Effective Date: June 2017 

Measure Description 

This measure relates to the installation of an LED outdoor pole/arm- or wall-mounted luminaire for 

parking lot, street, or general area illumination in place of a high-intensity discharge light source. 

Eligible applications include new construction and time of sale applications. 

Definition of Baseline Condition 

The baseline condition is defined as an outdoor pole/arm- or wall-mounted luminaire with a high 

intensity discharge light-source. Typical baseline technologies include metal halide (MH) and high 

pressure sodium (HPS) lamps. For the purposes of this characterization, standard metal halide fixtures 

are the assumed baseline technology. 

Definition of Efficient Condition 

The efficient condition is defined as an LED outdoor pole/arm- or wall-mounted luminaire. Eligible 

fixtures must be listed on the DesignLights Consortium Qualified Products List. 

Annual Energy Savings Algorithm 

ΔkWh = ((WattsBASE - WattsEE) / 1000) * HOURS 

Where: 

WattsBASE = Actual Connected load of baseline fixture 

WattsEE = Actual Connected load of the LED fixture 

HOURS = Average hours of use per year 

Summer Coincident Peak kW Savings Algorithm 

ΔkW = ((WattsBASE - WattsEE) / 1000) * CF 

Where: 

CF = Summer Peak Coincidence Factor for measure 

= 039  

Measure Life 

                                                           
39 It is assumed that efficient outdoor area lighting, when functioning properly, will never result in coincident peak demand savings. 



DEMEC Measurement and Verification Report Page 52 of 71 
 

The measure life is assumed to be 18 years. 

Operation and Maintenance Impacts. 

Due to differences in costs and lifetimes of fixture components between the efficient and baseline 

cases, there are significant operation and maintenance impacts associated with this measure. Estimated 

O&M savings and the component cost and lifetime assumptions are presented in the table below.40  

 

 
 

Table 6.1 Lewes- Energy Savings 

 

                                                           
40 Net present value calculation is based on avoided costs methodology as recommended in the Memorandum the Delaware EEAC from Optimal Energy, 

EEAC Consultant, dated January 10, 2017. Subject: Avoided costs for use in cost-effectiveness analysis 

Lewes
KWH savings calculation is (existing wattage - new wattage)/1000 X annual burn hours X total number of fixtures

RFM-72w32LED4K-T-R3M-UNIV-DMG-R-CD-W 73 100 130

fixture cost is $234

RFM-108W32LED4K-t-R3M-UNIV-DMG-RCD 108 150 190

fixture cost is $248

Lighting Installed

Item count

100wHPS 25 6,242            

150wHPS 75 26,937          

33,179          item count material cost labor total

100 watt equal Philips Lumec LED25 $5,850 1,875$       $7,725

150 watt equal Philips Lumec LED75 $18,600 5,625$       $24,225

total $24,450 7,500$       $31,950

light fixture costs

150 watt equal 

Philips Lumec 

LED

annual kWh 

savings

Fixture type Fixture Model #
LED wattage 

HPS 

replaceme

HPS fixture 

wattage incl. 

100 watt equal 

Philips Lumec 

LED
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Table 6.2 Seaford- Energy Savings 

 
 

Table 6.3 Smyrna- Energy Savings 

 

 

Seaford
KWH savings calculation is (existing wattage - new wattage)/1000 X annual burn hours X total number of fixtures

RFM-72w32LED4K-T-R3M-UNIV-DMG-R-CD-W 73 150 190

fixture cost is $234

Lighting Installed

Item count

150wHPS 283 145,026        

283 145,026        

item count Fixture cost labor total

100 watt equal Philips Lumec LED283 $66,222 21,225$       $87,447

total $66,222 21,225$       $87,447

HPS 

replacem

HPS fixture 

wattage incl. 

100 watt 

equal Philips 

Lumec LED

light fixture costs

annual kWh 

savings

Fixture type Fixture Model #
LED wattage 

Tim Stearns:

while this fixture is generally thought 

of as a 100 watt HPS equivolent, 

Seaford installed these to replace 

150 watt HPS

Smyrna
KWH savings calculation is (existing wattage - new wattage)/1000 X annual burn hours X total number of fixtures

RFL-241W112LED4k-T-R3M-UNIV-DMG 244 400 465

fixture cost is $471

Lighting Installed

Item count

400wHPS 15 14,520          

400wHPS 69 66,791          

400wHPS 38 36,783          

400wHPS 11 10,648          

133 128,741        

item count Fixture Cost Labor Total

400 watt equal Philips Lumec LED133 $62,643 9,975$       $72,618

total $62,643 9,975$       $72,618

HPS fixture 

wattage 

400 watt equal 

Philips Lumec 

LED

light fixture costs

annual kWh 

savings

Fixture type Fixture Model #
LED wattage 

HPS 

replaceme
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Table 6.4 Dover- Energy Savings 

 

Dover
KWH savings calculation is (existing wattage - new wattage)/1000 X annual burn hours X total number of fixtures

WCFL2070HO4KASBKL4SHAOPCS 95 250 295

fixture cost is $1,360

SAT-96M 200 400 465

fixture cost is $645

FXLED150SF 150 400 465

fixture cost is $495

Lighting Installed

Item count item count Fixture Cost Labor Total

250w HPS 18 15,768          Holophane washington Postlite18 $24,480 1,350$       $25,830

400HPS 16 18,571          LED Roadwaylighting SAT-S 16 $10,320 1,200$       $11,520

400wHPS 4 5,519            RAB FXLED Flood 4 $1,980 300$          $2,280

38 39,858          total $36,780 2,850$       $39,630

LED wattage 

HPS 

replacement 

HPS fixture 

wattage incl. 

Holophane 

washington 

Postlite

light fixture costs

LED 

Roadwaylighti

ng SAT-S 

annual kWh 

savings

RAB FXLED 

Flood

Fixture type Fixture Model #



DEMEC Measurement and Verification Report Page 55 of 71 
 

 
 

Table 6.5 Newark- Energy Savings 

 

 

 

  

Newark
KWH savings calculation is (existing wattage - new wattage)/1000 X annual burn hours X total number of fixtures

GCJ2-20G-MV-NW-2-GY-1A 74 100 130

fixture cost is $174

GCM2-40F-MV-NW-2-GY-1A 138 250 295

fixture cost is $235

GC1-80F-MV-NW-2-GY-700 180 400 465

fixture cost is $370

Lighting Installed

Item count item count cost labor total

100wHPS 802 196,715        150 watt equal Leotech LED802 $139,548 60,150$       $199,698

250 wHPS 862 592,763        250 watt equal Leotech LED862 $202,570 64,650$       $267,220

400wHPS 239 298,344        400 watt equal Leotech LED239 $88,430 17,925$       $106,355

1903 1,087,821    total $430,548 142,725$     $573,273

LED wattage 

HPS 

replaceme

HPS fixture 

wattage incl. 

150 watt 

equal Leotech 

LED

light fixture costs

250 watt 

equal Leotech 

LED

400 watt 

equal Leotech 

LED

annual kWh 

savings

Fixture type Fixture Model #

Tim Stearns:

we are using 100 watt 

HPS as the baseline 

fixture since we can't 

determine for sure how 

many were 100 watt 

HPS and how many 

were 150w HPS

Tim Stearns:

fixture counts are from the 

GPS tracking worksheet. 

We are excluding for this 

project (74) of the 143 

watt LEDs included on that 

worksheet as we believe 

that these were installed 

outside of this project.
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7. Fixture Specifications and Cut Sheet Data  
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